Signaling pathways mediating manganese-induced toxicity in human glioblastoma cells (u87).
Although essential, manganese (Mn) intake in excess leads to neurotoxicity. Mn neurotoxicity induces impairment of energy metabolism and ultimately cell death. Nevertheless, the signaling mechanisms underlying Mn toxicity are unknown. Employing human glioblastoma (U87) cells, we investigated several signaling pathways (ones promoting cellular proliferation and invasion) underlying Mn toxicity. Mn-treatment of U87 cells induced a down-regulation of MAPK pathway but the AKT pathway was not markedly affected. Mn-treatment of these cells induced decreases in their levels of c-Jun and c-Fos transcription factors and extracellular matrix degrading enzymes like MMP-2, which are associated with glioblastoma invasiveness. Mn-treatment also induced apoptosis in U87 cells. Thus, our results indicate that other than inducing apoptosis in U87 cells, Mn exerts differential effects on several signaling pathways promoting glioblastoma proliferation and invasion. Consequently, Mn may have pathophysiological roles in inducing apoptosis and in blocking glioblastoma invasion. Our results may thus have therapeutic implications.